Time-dependent homeostasis between glucose uptake and consumption in astrocytes exposed to CoCl₂ treatment.
Hypoxia has been implicated in the pathology of the central nervous system during stroke. It also has a significant effect on the regulation of glucose transporters (GLUTs), and homeostasis between glucose uptake and consumption. CoCl2 is a hypoxia‑mimetic agent, and thus stabilizes the hypoxia‑inducible factor 1α (HIF‑1α) subunit and regulates GLUT genes. GLUT‑1 and GLUT‑3 are the most common isoforms of the GLUT family present in the brain, with the former primarily expressed in astrocytes and the latter in neurons under physiological conditions. However, it remains controversial whether GLUT‑3 is expressed in astrocytes. Additionally, it is unclear whether the regulation of GLUT‑1 and GLUT‑3, and glucose homeostasis, are affected by CoCl2 treatment in a time‑dependent manner. In the present study, mRNA and protein levels of GLUT‑1, GLUT‑3 and HIF‑1α in astrocytes were examined by reverse transcription‑quantitative polymerase chain reaction and western blot analysis, respectively. The intracellular glucose concentration, glycogen storage, ATP content, pyruvate concentration, lactate dehydrogenase (LDH) release activity and cell viability in astrocytes were also investigated. The observations of the current study confirmed that both protein and mRNA levels of GLUT‑1 and GLUT‑3 were elevated in a time‑dependent manner induced by CoCl2 treatment, followed by accumulation of HIF‑1α. Furthermore, in the early period of CoCl2 treatment (≤8 h at 100 µM), LDH release, ATP content, glycogen storage and cell viability remained unchanged, whereas intracellular pyruvate concentration increased and glucose concentration was reduced. However, in the later period of CoCl2 treatment (>8 h at 100 µM), LDH release and intracellular pyruvate concentration increased, while intracellular glucose concentration, ATP content and glycogen storage were reduced. This may be due to disruption of homeostasis and reduced cell viability. In conclusion, alteration in the expression levels of GLUT‑1 and GLUT‑3, and the homeostasis between glucose uptake and consumption were affected by CoCl2 treatment, in a time‑dependent manner, and may result in reduced energy production and cell viability in astrocytes.